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“In the ten years I have been researching sustainable business, public awareness about 
sustainability and the role that business plays in solving our climate emergency have 
shifted dramatically. As we attempt to ‘Build Back Better’ after the Covid pandemic, this 
shift will increasingly impact on our jobs, communities and family life”.  
In this Race to Zero White Paper, Dr. Fred Paterson, Associate Professor for Sustainable 
Business at University of Derby explores the different definitions of ‘green jobs’ and 
‘green skills’ and sets out what we know about the current state of ‘green collar’ jobs in 
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Introduction 
In ‘Powering our Net-Zero Future’, the UK Government argued that more than 6 million 
people are in jobs that will be affected by the transition to clean energy and in November 
2020, launched a ‘green jobs taskforce’ to support the drive to create two million new 
“green-collar” jobs in the UK by 2030 to help fulfil the nation’s legal commitment to 
reach net zero emissions by 2050.  
 
However, in its Sixth Carbon Budget, the UK’s Climate Change Committee1 (CCC) warned 
that it is likely to take 10 years or more to secure the appropriate skills, capacity and supply 
chains in key sectors like building and transport. The CCC reports that in addition to the 
immediate skills gaps in heat pump and energy efficiency installation, over the next 30 years 
the low carbon energy sector will require 400,000 new jobs; retrofitting buildings will 
require more than 200,000 new full-time workers; electric vehicle and battery manufacture 
requires 80,000 new jobs; with 80,000 more jobs needed in manufacturing. 
 
Prime Minister, Boris Johnson’s ‘Ten Point Plan’ to support a green industrial revolution 
aims to mobilise £12 billion of government investment, and potentially three times as much 
from the private sector, to create and support up to 250,000 green jobs. Given the future 
demands for green collar jobs, is this a case of too little, too late? Do we have a reliable 
baseline for green jobs and skills, and do we have the right evidence to map progress? 
 
In trying to make sense of the ‘green jobs’ market, it is important to remember that in 2020, 
89.6% of UK enterprises had less than 10 employees and only 0.4% had more than 250 
employees. SMEs account for 60% of UK employment and 52% of private sector turnover 
and according to the Carbon Trust, more than 90% of ‘low carbon’ companies are SMEs. This 




1 The CCC is the body that monitors Govt. progress towards national climate targets. 
But what exactly is a ‘green job’, how many new green jobs do we need locally, how many 
existing roles need to be re-shaped to respond to the opportunities presented by the green 
industrial revolution and the UK’s Clean Growth Strategy; and crucially, what plans are there 
to help the smallest companies expand into this sector? 
 
What are ‘green skills’? 
In its report to Government, Industry and the Skills Sector (2021), the Green Jobs Taskforce 
makes 15 recommendations for strategic action, noting that ‘every job of the future will be 
directly or indirectly shaped by the transition to net zero’. It also argues that improving 
education and skills provision will be key to reducing productivity disparities across the 
nation and supporting the transition to a zero carbon economy. The Green Jobs Taskforce 
anticipates significant increases in demand for green skills, arguing that green jobs and skills 
should not be considered niche or restricted to certain sectors of the economy and that we 
must develop a comprehensive and holistic view of the green jobs and skills challenge to 
ensure the UK has sufficient skills to ‘build back greener’ following the coronavirus crisis. To 
achieve these aims, long-term skills plan for delivering net zero will be needed at both 
national and regional levels, in order to support the creation of good quality green jobs and 
help firms in high carbon industries to make the transition to net-zero. 
 
It is important, however, to distinguish between green jobs and green skills because the 
labour market dynamics of “greening” the economy are, and will remain, complex for the 
foreseeable future. Green skills are those skills needed to adapt products, services and 
processes to climate change and the related environmental requirements and regulations. 
The European Union’s vocational education agency defines green skills as “the knowledge, 
abilities, values and attitudes needed to live in, develop and support a sustainable and 
resource-efficient society” (Cedefop, 2012) and agree that green skills are needed by all 
sectors and at all levels in the workforce.  
 
Demand for green skills is driven by a range of factors, including public policies and targets, 
and responds to three main trends:  
• Greening requires upgrading skills and adjusting qualification requirements across 
occupations and industries; 
• New or emerging economic activities that create new or renewed occupations 
requiring new qualifications and skills profiles; and 
• Structural changes that create the need to realign sectors that will decline as a result 
of a greener economy and the need to retrain workers accordingly.  
 
Our own study of key skills and training needs of the D2N2 LCEGS sector found that 
suppliers of pro-environmental, low carbon and sustainable goods and services exist in 
every key sector; and concluded that “…pro-environmental suppliers and innovators should 
be identified in each priority sector and the current and future skills needs relevant to each 
sector established” (Paterson, et al., 20182). 
 
 
2 Paterson, et al. (2018). 'Key skills and training needs of the D2N2 low carbon and environmental goods and services 
(LCEGS) sector'. University of Derby. 
The successful transition to a low carbon economy will only be possible, therefore, if we 
ensure that workers are able to adapt and transfer from areas of decreasing employment to 
other industries and that human capital exists and is maximised to develop new industries. 
In doing so, we need to distinguish between the supply of green skills and demand for green 
jobs; an important point recognised by the Midlands Engine 10 Point Plan for Green Growth 
which advocates a ‘green growth skills supply and demand assessment’ to drive regional 
strategy. 
 
How many ‘green jobs’ already exist? 
Firstly, it’s important to recognise that there is no single agreed definition of a ‘green job’ 
and definitions have shifted over time. The UK Office for National Statistics (ONS) produce 
two different estimates of ‘green jobs’ and have produced a useful online paper 
summarising the challenges of defining a “green job”. The different definitions mean that 
accessing secure and comparable baseline data on the number, nature and impact of ‘green 
jobs’ on carbon emissions (at sub-regional levels, in particular) is challenging and evidence-
based target setting and strategic planning problematic.  
 
For most of the last decade policy makers focused upon the Low Carbon and Environmental 
Goods and Services Sector (LCEGS) which was further subdivided in 24 sub-sectors. 
 
 
Over the last few years, UK national statistics have moved to differentiate between 17 
sectors relating to Environmental Goods and Services (EGS) and (a different) 17 sectors that 
define the Low Carbon and Renewable Energy Economy (LCRE) which consists of the 
following sectors: 
• Low-carbon electricity 
• Renewable heat 
• Alternative fuels and energy storage 
• Energy efficient products, monitoring and control systems 
• Low-emission vehicles and infrastructure 
• Low-carbon financial and advisory services 
The Office for National Statistics (ONS) figures for 2018 show there were 225,000 jobs in the 
Low Carbon and Renewable Energy Sector across England (LCRE, up 12% from the 2015 
figures). These were predominantly in manufacturing, construction, professional services 
and energy supply. However, there are no new job figures relating to Environmental Goods 
and Services Sector in the most recent (2020) release; although in 2015, 335,000 jobs were 
identified and it is unclear what level of cross over or double counting of jobs relates to this 
shift in categories. Job categories such as farming, agriculture, land use (e.g. jobs in re-
forestation, biodiversity regeneration and natural carbon sequestration), food supply, waste 
management and recycling are not counted in LCRE jobs figures, even though all these 
sectors offer potentially significant contributions to our net zero ambitions.  
 
The Environmental Goods and Services Sector (EGSS) definition is much broader than the 
Low Carbon and Renewable Energy (LCRE) definition and reflects jobs relating to, for 
example, forest ecosystems, organic agriculture, environmental education and charities. 
This categorisation captures a wider picture of pro-environmental work, but currently, no 
reliable figures exist to account for these jobs and their impact on emissions. This is a 
significant omission, when we consider that the highly regarded Project Drawdown argues 
that as much as 45% of the required global emission reductions will come from regenerative 
land use and pro-environmental innovation in the food chain.  
 
There is a growing number of pro-environmental firms in East Midlands 
As mentioned above, SMEs account for 99.6% of the UK business population, 
employing over 16.6 million employees, representing 60% of all employment and an annual 
turnover of £2.0 trillion representing 52% of all private sector turnover (Rhodes, 20193). 
Furthermore, 89.6% of firms have fewer than 10 employees with an even higher proportion 
of these ‘micro businesses’ (95.8%) found in the Energy and Low Carbon Technology sector.  
 
The Midlands Energy Hub ‘D2N2 LCEGS Market Snapshot (2021)’ estimated that in 2019/20, 
1,876 Low Carbon and Environmental Goods and Services (LCEGS) companies in the D2N2 
region employed nearly 35,000 workers (up from 24,000 in 2017/18). Whilst the D2N2 
LCEGS sector has grown in terms of sales growth (4.6%), employment (2.7%) and number of 
companies (3.9%), the level of growth is lower than the wider Midlands Engine region and 
the UK as a whole (where employment grew at 5.0% and 7.3% respectively). 
 
Our own ongoing research in collaboration with East Midlands Chamber shows that the 
number of firms in the East Midlands that derive turnover from low carbon and pro-
environmental goods and services has more than doubled between 2015 and 2021: 
increasing from 16% in 2015 to 37% in 20214. Although the Gross Value Added (GVA) 
contribution to the economy of SMEs are proportionally lower than large firms, their 
significant contribution to employment means that supporting and encouraging smaller 
businesses that are explicitly ‘pro-environmental’ (in its broadest sense), becomes an 
important factor in increasing the number of jobs that contribute directly to emission 
reductions. However, there is currently no accurate economic data to establish the 
performance and contribution of these firms to our national zero carbon goals. 
 
With the surge of companies entering the low carbon goods and services market in our 
region out-pacing the growth in overall sales, it is evident that ongoing enterprise support, 
low carbon and clean growth business networks and support for the ‘greening’ of supply 




3 Rhodes, C (2019) Business Statistics, Paper Briefing, House of Commons Library, UK Parliament, 16/12/19. 
4 Pro-environmental business and clean growth trends for the East Midlands 2021 (Gallotta et al., 2021) 
How many jobs do we need? 
Before the Covid pandemic, the UK Govt. predicted that the UK low carbon economy could 
grow by an estimated 11% per year between 2015 and 2030 - four times faster than the 
rest of the economy. Although the pandemic has undoubtedly intervened in this trend, 
there is continued confidence that low carbon business will continue to grow over 2020/21 
and beyond5. So, how much support is really needed for ‘green jobs’ and where should the 
support be focused? 
 
The 2020 LGA report ‘Local green jobs - accelerating a sustainable economic recovery’ 
contends that with the correct support from central government and local authorities, the 
UK could create almost 700,000 new green jobs within a decade, and a further 488,000 
through to 2050. Around half of these jobs will be in the renewable energy generation 
sector, with significant representation from new jobs in energy efficiency products (21%), 
low-emission vehicle manufacturing (14%), alternative fuel production (10%) and low-
carbon services such as legal, IT and financial (9%). 
 
The LGA analysis estimates that D2N2 requires 28,900 Low Carbon and Renewable Energy 
(LCRE) jobs by 2030 and 50,600 by 2050. However, the LGA report argues that centrally 
driven support “is often failing to meet, and respond to, local need” and that councils need 
greater support and tools to support the creation of these new roles, for example through 
national skills and employment schemes with funding devolved to councils and combined 
authorities to support collaboration with existing regional employment and skills 
organisations. This should be set in the context of findings from our regional study (Gallotta 
et al., 2021) which shows that four in ten firms (42%) do not feel well informed about 
support for clean growth; and that nearly three in ten (29%) are not engaging with the clean 
growth agenda – a small decline from 2020. 
 
The analysis above also highlights another key issue. The use of the term ‘green jobs’ masks 
different definitions and categorisations. So, whilst the LGA estimates that D2N2 requires 
nearly 29,000 jobs in the LCRE sector by 2030, the D2N2 Market Snapshot report contends 
that there are already 35,000 employed in the D2N2 LCEGS sector. A case of one analysis 
counting apples, whilst the other is counting pears? In order to model and predict jobs 
growth and skills needed in different sectors over the coming decades, there needs to be 
much greater clarity about the measures and approaches to analysis, as well as some 
standard, agreed baselines. Like the ONS paper mentioned above, it seems plausible that a 
sectoral approach that combines occupational definitions of greens jobs will prevail because 
it can account for the overall ‘green transition’ as well as non-technical approaches to 
developing sustainable supply chains and circular economic responses to our environmental 
challenges. There are already some good examples of this type of employment modelling in 
certain sectors. For example, in construction:  
 
 





Source: CITB (2020) Building Skills for Net Zero (draft report). CCC analysis. The 6th Carbon Budget: The UK’s path to Net 
Zero, p. 285.  
Table 1. Employment in low-carbon heating and energy efficiency (2020-2050) 
 
In addition to the important role that waste management jobs play and the opportunities 
emerging in the shift to ‘circular’ economic models of business (that remove the concept of 
waste entirely), we must also be mindful of the significant role that land use and nature-
based solutions have to play in fulfilling our climate change targets. In its recent strategy 
document, ‘Achieving Net Zero: Meeting the Climate Challenge’, the National Farmers Union 
describe how UK farming is part of the solution frame for climate change and the pathway 
to net-zero emissions by 2040. In our region, the Peak National Park and wider rural 
landscape also provide real prospects for new jobs in carbon sequestration (in the form of 
natural carbon sinks), re-forestation and increased biodiversity, as well as in eco-tourism 
and nature-based wellbeing. Finally, there is very little mention in regional strategy of the 
growing role that green finance (‘fintech’) is playing in the shift towards a zero-carbon 
economy. All these have enormous potential for new jobs and business growth, that have so 




A Strategic Response to Clean Growth and a ‘Green Recovery’ 
In its Recovery and Growth Strategy, the D2N2 LEP promises to ‘lead the most ambitious 
carbon turnaround in the country’, making low carbon leadership its first priority. The LEP 
aims to reduce the region’s productivity gap and add a further £9bn of green growth to the 
region’s GVA by 2030 by capitalising on the opportunities presented by HS2 at Toton and 
Chesterfield, Derby becoming the UKs first hydrogen powered city, the redevelopment of 
the Ratcliffe-on-Soar Power Station into a zero-carbon innovation centre, strengthening 
advanced manufacturing clusters around Infinity Park and Pride Park in Derby and 
supporting the thriving digital, creative and bioscience industries in Nottingham. In addition 
to a focus on these large-scale initiatives and the understandable focus on renewable 
energy generation, energy efficient building and transport, the Recovery and Growth 
Strategy also highlights the important role that the region’s natural assets can play in carbon 
sequestration and mitigating the economic impacts of climate change. Whilst the strategy 
also acknowledges an aim to deliver reskilling and upskilling of the workforce to take 
advantage of the LEP’s clean growth ambition, it’s ‘ask of Government’ is much less specific 
about the nature and scale of funding and support needed to boost jobs and develop the 
skills and capabilities required to deliver a zero-carbon economy by 2050. 
 
How is University of Derby helping companies grow more green jobs? 
The University of Derby is taking a strong civic leadership role in this arena. The University 
has taken a lead in creating the Derby City Climate Commission which include one hub 
focused squarely on the roles and needs of business and industry; as well as another 
supporting a broader initiative focused on Greening Derbyshire – with a key focus in 
Derbyshire on supporting growth in ‘green tourism’ and nature-connectedness. The 
Institute for Innovation in Sustainable Engineering is leading a collaboration with Derby 
Business School and Derby City and Derbyshire County Councils to DE-Carbonise SMEs by 
providing grants and support to decarbonize their products, operations and supply chains; 
and the Low Carbon Business Network supports more than 160 pro-environmental 
businesses with information, resources, networking, workshops and conferences. There are 
also a series of business support programmes offered by Derby Business School that are 
designed to help smaller firms with the practicalities of thriving in a clean economy. Finally, 
an exciting and bold new MSc. in Sustainable and Ethical Business Management will be 
launched in 2022 for progressive business-people who want to reposition their organisation 
on a net-zero trajectory and learn how to build more ethical and sustainable business 
practices that align with the UN’s Sustainable Development Goals. 
 
In conclusion 
We have come a long way in the ten years I have been researching sustainable business. In 
the early days it wasn’t clear which businesses were part of the ‘low carbon economy’ in our 
region and what their needs were. We have moved from a sole focus on ‘cleantech’ through 
‘fintech’ and now towards ‘earthtech’. For example, farmers’ interest in anaerobic digestion 
technology to convert cattle slurry into natural fertiliser and energy is as far away from 
‘cleantech’ as you can get. Nevertheless, it seems clear that for the foreseeable future, 
green sector support will continue to prioritise renewable energy, green buildings (both 
retrofit and new build) and sustainable transport. However more emphasis will need to be 
placed on upskilling the sustainable food, drink and farming sectors, as well as re-framing 
the role that finance, procurement and supply chain professionals have in a zero 
carbon/circular economy future. Finally, we should all be mindful of the civic foundations of 
prosperity and the role we can play as environmental stewards – as family and community 
members, as well as through our business and professional responsibilities to prevent 
pollution, regenerate the environment and promote wellbeing for ourselves, family, friends 
and colleagues. 
 
 
